Control of the eupyrene-apyrene sperm dimorphism in Lepidoptera.
Lepidoptera males bear concomitantly nucleate (eupyrene) and anucleate (apyrene) spermatozoa. Both kinds of spermatozoa reach the spermatheca of inseminated females but only the eupyrene ones fertilize the eggs. The functions of the apyrene spermatozoa are still uncertain. Eupyrene spermatogenesis is regular and highly sensitive to genetic and experimental manipulations while apyrene spermatogenesis is irregular and withstands these manipulations. Both kinds of spermatozoa derive from the same kind of bipotential spermatocytes. The shift of spermatocyte commitment from eupyrene to apyrene spermatogenesis is induced by a haemolymph factor that becomes active just before or after pupation, depending on species. Accordingly, eupyrene spermatogenesis starts during larval instars and stops after pupation while apyrene spermatogenesis begins just before or after pupation, depending on the species, and persists in the imago. The shift is related to shortening of meiotic prophases and blocking synthesis of a meiotic lysine-rich protein fraction in apyrene cells. From spermatogonia proliferation to early spermatocytes, spermatogenesis is a quasi-independent process. Afterwards, it becomes discontinuous and is punctuated by predetermined stations. Progress to a subsequent station is an 'all or none' phenomenon, regulated by cues linked to fluctuations of the main morphogenetic hormones titers. In absence of a particular cue, the cells stop advancing towards the next station and eventually degenerate.